We describe the pharmacokinetics of raltegravir of a preterm newborn after short-course treatment of the mother tested HIV ؉ the day of delivery. At age 1 month, the circulating concentration of raltegravir in the newborn was 29 ng/ml (the IC95 of RAL against HIV-1 is 15 ng/ml). Raltegravir should therefore be considered a potential transplacental postexposure prophylaxis for HIV-1 and an alternative to the use of boosted lopinavir in this context.
R
altegravir (RAL), first inhibitor of the integrase of HIV-1, is increasingly used as an emergency treatment for untreated women infected with HIV-1 discovered in late pregnancy or for preterm delivery. RAL can sharply decrease the HIV-1 viral load (1) and combined with other antiretrovirals helps minimize the risk of mother to child transmission (MTCT). If the mother's HIV-positive status is discovered late, control of viral load at delivery is compromised. In such cases, the newborn, especially if premature, is at high risk of being infected with HIV-1 (2), so post exposure treatment should be strengthened. Unfortunately, the use of boosted protease inhibitors (PIs) in preterm newborns is associated with life-threatening side effects. They should not be used or only with extreme caution (3) .
RAL is well tolerated by adults, and targets HIV-1 pre-integration: it is therefore a possible alternative to PIs for neonates. We describe here the transplacental pharmacokinetics of RAL in a premature newborn after short-course treatment of the mother.
A 30-year-old woman was admitted to our hospital at 30 weeks gestation with premature rupture of membranes and contractions. An HIV test was positive and the woman reported that she had never taken any antiretrovirals. The following antiretroviral treatment was administered to the mother 4 h after her arrival and after having provided inform consent: 245 mg tenofovir/200 mg emtricitabine/600 mg darunavir/100 mg ritonavir/400 mg RAL ϩ single dose nevirapine, and an intraveinous zidovudine drip. The viral load of the mother was 14000 copies/ml and the CD4 cell count was 80/mm 3 . Genotyping showed a wild-type HIV-1 sub type B. Betamethasone was also given to the mother to mature the lungs of the fetus. Delivery was by Cesarean section, 36 h after hospitalization, 2 h after the third intake of 400 mg RAL ϩ 600 mg darunavir/100 mg ritonavir. The baby weighed 3.1 pounds (1420g) and was 15.7 in. in length (40 cm). The trough concentration of RAL in cord blood was determined by an ultra Performance LC-tandem-mass spectrometry (UPLC-MS/MS) method (Acquity UPLC-Acquity tandem quadruple detector [TQD]) after sample pretreatment (limit of quantification [LOQ], ϳ1 ng/ml) and was 145 ng/ml. The RAL concentration in maternal plasma was not determined (no sample). Cord blood was negative for proviral DNA as assessed with a real-time PCR test kit for POL and LTR sequences (Pasteur Cerba, lower limit of detection: 10 copies/ million PBMC).
Postexposure prophylaxis of the newborn was started the same day with 2 mg/kg twice a day of zidovudine ϩ lamivudine enhanced with nevirapine 2 mg/kg/week; lopinavir ϩ ritonavir syrup was not used because of the risk of adrenal dysfunction in premature newborns (3). At age 2 days, the trough plasma concentration of RAL in the newborn was 106 ng/ml. The neonate was treated for icteria with phototherapy from age 1 day. The newborn lost the ability to feed after 1 week due to complications of ventilation and was referred to another hospital for intensive care on the 7th day of life; oral antiretrovirals were discontinued in the intensive care unit, and zidovudine was administered intravenously until 4 weeks of life. The trough concentration of RAL at age 1 month was 29 ng/ml, above the limit of efficacy (the 95% inhibitory concentration [IC95] of RAL against HIV-1 is 15 ng/ml in 50% human serum).
We confirm the previous finding (4) that RAL crosses the placenta. Although the child was only exposed to RAL prenatally, the concentration of RAL in the newborn's plasma at age 1 month remained above the IC95 for wild-type HIV 1. RAL is only eliminated by the liver, mainly by UGT 1A1 activity (5), known to be immature in preterm newborns (6) , and this may explain the slow clearance. There may also have been enterohepatic recirculation of RAL as suggested recently by Clarke and colleagues (4) and this may lead to clearance of the drug slowing after few days (Fig. 1) . Note that the mother did not breast feed: the neonate was hospitalized in intensive care during its first month of life. There were no other treatments that could have resulted in drug-drug interaction with RAL, except nevirapine which has a long half-life, but any such interaction would have been expected to decrease the concentration of RAL (7) . The diagnostic test for Gilbert's syndrome was not performed. The half-life of RAL in adults is 9 h (5), and an estimated 1 to 4 days in newborn infants (4); our case indicates that it is approximately 7 days in premature newborns. The baby tolerated the treatment well. As 60% of RAL in the body is associated with albumin, there is a theoretical risk of kernicterus; our patient was treated with phototherapy for an excessively high level of bilirubin.
Treatment with zidovudine was discontinued after 6 weeks. The baby was seen regularly and showed a normal development and remained negative for proviral DNA at age 5 months. To our knowledge, this is the first description of the pharmacokinetics of RAL in a premature neonate during the month following birth. More data are needed to confirm these findings beyond this single case. Nevertheless, RAL should be considered a potential transplacental postexposure prophylaxis for HIV-1: it is metabolized only slowly in premature newborns. Thus, if the mother is treated with RAL the drug passes to the fetus, and remains active in the newborn. This effect may be significant, particularly in view of the need to avoid the use of boosted lopinavir in premature neonates. The duration of treatment of the newborn with zidovudine ϩ lamivudine should be therefore adjusted according to RAL plasma concentrations to prevent the risk of selection of resistant strains in cases of contamination.
